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(57) Abstract: 

PURPOSE: A surface luminescent device is provided 
to improve uniform and high brightness 
luminescence. 

CONSTITUTION: The surface luminescent device 
comprises a light guide plated), a reflecting layer on 
the bottom surface, LED light source(2) and a 
supporter(3). The light guide plated) includes a light 
diffusion portion for diffusing incoming light from an 
LED light source in the light guide plate on one end 

surface of the light guide plate. The light diffusion! 

portion has the upper end apart from the upper surface of the light guide plate. The light diffusion portion 
(11) having several triangular prism-shaped notches(11a) is formed in a portion facing the outgoing 
surface of the LED light source(2) at the incoming surface of the light guide plated). 
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4fe ^M)«K|7l ^7| £##(ioi)3 -S-ofl 3-344. =lM. 44°1 ^»13 £*l§(nia)S ^3te ^ 
7113 4 44^#(iii)o| 3-344. £ 6«1M 42: sUr(i 2 6)x). «*t dl^4 t ?1I3 £S4a «H1^ ^<?! ^-** 4 
7] 44$ ^£(102)3 4^4 JLi3(l26)4l cfl447l 34 ¥-*°14. 



^2-a^l 3EH3 M*l#(iiia)-g-47| £44(101)3 ^4^ 4<H1-H 44it^t!47l 44*-S^-3 1<H4 33<fl 
"11*14 AS^-eI a^sH 471 ^1 l 4^1 3*1)4 444711 47] 444*1 3.^€ 4?1 4^^-S 444^ 44^ 
34^-S 3-334. 3°IH -833 344 4^ 4?1 ^2 4^H3 « 44 4*14 4*1. 47l Ji4 S4 3«13 4?1 
4 44 a^ol 3-3H t- 44. s044^i 4?1 *l|i ^t.H3 ^^4 444 .t4t°l < 9°1^ "r Xl^ 47| 44-7J3 4 
44 ¥4§(102)<>1 ^(1*371 «"H4<>14. ^Tils) ^#(102)°1 £4^4^- E4*o| L|efi+ ja4^14£. 4 
434 °lei^ 34°.S ^143^1 4?1 LED 4 4$4 f- tI <>1#3 444^4^4 44 4 5U4. 



1^31-1 

4 £33 <S3#°I «14°ll^ 43« *M4. 
«3i l 

4 433 ^ l -a^l 3e1H 4& 4 44 43^ 43 44444 43 447113 £3f-(Uia) 444 343 
4 £3(105)3.^3 43 £##(ioi)4 4*144 43 Az 4*1 3«H'4S 43 4 44 433 4 
Ii4344. 
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44 4 l 3344 4€- 4?i ?! 44 4*12) W$ $44 £4(l05)fe l 3* 4 2 44 $4^21 44 £4 
l-(lla.llla) »£4 is] a4 9^44. 47) 4 1 4344 4S ^7] £ 4# 444 444. 44 £4(105)fe 44 
£44(101)4 44 444 44 X^S-S^E) <go|^! 4^4 44£ 44°3*El 44 44*4(4)4 

3^4 44 if-dis 44 444t- $4°5. 41-444. 444 4444 4?) 41 «)$4 g 

4*14 444. 4?| i4(105)fe 44 4gti(10)«| 44 344 7)121 #7) nflg-oll, f- 7|)2| 34 

4 £?!1-S.^-E1 <U44fc #o) #7] £##(1) £S ^oj7>fe 44 ^ 1 *U| $El|o]|4 UfSf £o| £ 

44(101) (£8(a)) 4 4-4 44££ 4434- 44*1 4?| 44 £4(105)* 4fe 44 £##(105)°) 44 
* 4 #7) £44(101)4 44 S.^S.S.^t] 444 # $|ES] ft^^ 444 4= 44. 



£4. 44 £4(105)fe 44 44 £4(12)444 4?^f- 44 &7| nI|§-ol|, #7) 44 J f-(102)5 ! .4E) §a>4£ # 
•8: £8(b)4 444 44 44 44 £# R^(l2) 43 444fe s!4 ^ #4, a 34, #7) 4 31 
71444 344 44 4?| £444 LED 444 3^4 f-(4?4)4 44 ¥43* 44 4 4444 4-f 44 «£ 
4fe ^34 44 4 444 444 f 44. £4, 4?) £4(i05)fe Wis 444S: 44^ <84.2-s <S^s|7| 4 

£4, 47| Jf- 44 344 £4§-& 44^3. 34£4 ^^S)ul 444^ 44 £44(101)4 44 444(104) 4 

4 '844fe 4£ 44 441 ^ SiTfl 44. a44. 44#s #4 £44(101)4 44 <H44(104) 44 <il44fc 
44 4?) £# £<3-§- *<B ^#s)7| fl4°i #71 £#421 47| 444*11 4*4 47| 44^1(103) 444 

444 ^ 47] Ji4 4 4?1 44 a4^S^El 4°14 «r 44. 



4-^4 44 4<>1. 4 4^4 4?| 7)1 i nj-^ #7l <d 44 447|- 47l ^1 1 ^ *)] 2 44 %«D4 ^44 44 
4 £444 44*]4£. < 1 1444 4'83fe 44 4°1 Jt4««fl4 44^*4 S14. 

(l) 44 ^1 l 4 44 4^lfe 471 £44(ioi)M)«>11a1 44 *l-4sl M(l05)4 4?1 4?1 £44 

(101)4 4#7i a>^.^ 1-hsi 4£44 ^ 5tla a^s) aisfe 444 <r 44. 4?] £4 
4(101)4 *|7fs. 444 4 + 44. 



(2) 471 ^1 1 4^°«si 4 £# #^ife £44(101) MI44 44 44^1 M (105)1- 44 4^4. 4?| 4 1 
3? 4 2 44 %eiif-a] 44 £4#(iia,iiia) ^4 cl e 44 £4(105)1 ^44fe 514 4-S-44. 4^€- 44 
£44(l0l)sl 44a 471 £4(105)2) #a] jtuf ^ 7 )# 0)4 4^14. nejas, #4 

44 a^£.s^El $.-&*\<ls. 44 4«i s)4 444 44 444 4?1 44447} 4*r7i|si £4#4 ^ 
44fe 44 4 1 si 7i] 2 44 4^-t4 cl 45)44. 



(3) 44^ ^44 £4fe 471 44^43 t44 44 ^^-f-el 4-^1442) 4€ 4»a 44 444 4)4 4 He) 
^(pri2m)5.S2i 4^-g- ^4. ©h 44. 44 4<a«) Jf-44 4^7114 £44S ^^4 44 4 1 4 4 2 44 ^sfl 
4 444 t4<fl 44 fe43.t- 44 444 fe 44 4e £44 44 44Ajt 444fe 44 41 4 4 £-3. 

4^^£s. 4 tf-tv^- ^44 --r 44 ^4. =4as., 44 444 "V4444 4^- 2l4#4 444. 44 4444?} 
4-r44 £4## n l «)4fe 44 4 1 91 4 2 44 «§tll§4 ^41-^ ->i4 4 4444. 



471 44 444fe *.4fe 44 £44 ^44 2)4 334^ 44, 4 LED# 4i4 4^7114 £41-4 514 
44 A41 714 ^144 44 £41-4 <r€ 434fe 5J4 4444 44. 

$^4 2 
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^NlSi<2 4*1 <8*fl42| 4?| °J^8}fe ii*)#(lla.llla) 0 l 4'l 5=444 (1.101)2) 4?1 44 4°)|4 *\sL 
A 1 S. 3445=4 %4S44l£. 4 4«34 <84°I| 7«4s|*l SJjl 4?1 *J«4fc **144 £ 9«fl 444 44 
4°l 43. &e]sl*r >tf-7| 4<34°IH 7fl?(££)S =r 44. ^fl-H. 4?| <3 444*lv. 434 H*I4 
Wa S<321 $4 51 ^4 £44t- 4*H 4 SKHM) 44 £4*li>s 444 4?1 5=44<LJ2. #°1 <?]4 

3*34.2.3. 44*14 ^#4. 



44. s 94 £44 44 44 434 M (21 u)# 4«H i ?3 4 2 -an ^ea«u^i sl4 in a4 

«1 4*11514. ir.*|(2ll a )°IH2l °»144 44 44s)<H * m 4443 iauiofl ^ ^hm^ ^ fla. $4401) °J 
44*r 4 <94 c^^af «t||*4) ^ ^ohs, LED3JH 442J ?15LS| 444 *}*fl 

4444. 



3 



4^2) !cS|SL*lH * <M44 ?44fc 344 4£ 4^4. 

•I* 44. f- ?l|2| 33^0.^ ?<<34 tfzj- Sl^ulH. $tf2) 4^71)21 M7} 4>1|4 34-. H 10°f| 444 44 4<4 
^•7) ^fi) #«)s] ztHfc LED 34 44 44*3?^ 7\s]S. 44SM4 44. 

£ 10*>)I 44\S ife. LED £4*4 34<fl t||444 * 44421 f"»ofl $1*14* (311a)4 5-## 444 4°] 
7\ 2] ^<g$ 45=3. S^*)^. *4*S+6| ^^oll 44 5i*|(3lla)2l 2)^ 4«?4 5=## ^ AH2) 45=fc a) 
4*11 e^47B 444:u. 4^3 M14 494 £-44 4<fi 4°]2j 45Lfe 4^44. 44 44 ^eflol) o).a£, cj 
M?| 44^71 o|)£-o)) #o| o^S] 2U|S 344 <r 5fl4. ^B] o u]Ha| *p| 0]^.^ =3-f <fl *jfc 

44. 

°I42| 3«llfe. «14 ^ o| «4)o| *))$s|*| »s 4«>1 Sfi'a^4J S4s|ci4£., 4^4 ^S-(3ll) 

21 ^ 4 6 ) «144 M(311a)S^E)2l TjBlol) 

a^. «1^ 3°1 °1 «sM J^Wjq 8J^4E, E i(h& 4^ 4§C?]2)S ^^4 27fl2j ic*l(311a)4 4 

§ 42I 3A}<a£ ^ ^^)# 44W(3ll)# ^4fe 4^71)21 (311)21 44 

VS4. 



4^14«JA1 £ ^ofl n^e^, 4^71)51 icAl(31ta)2) SHE 27fl2l ^a>^o] ^ofl tfl^ cj.# 45.^ 
m. £ 34 ^-^4 £41- «S£ «r 5a4. 



* 1 32 4 2 ^e))21 ^ ««44«« 44 44°lH ^efls) ^2, £ 44 Bl4nlH s^sj ^tflo)] 
^^s)^l SJfe4. 54 £ iH 444 44 4°1. 4 44^(4li)fe 4^^ ^421 v.Al(4iia)S ^^4 =r SU4. 

£4, «1 ^ ^Ife 4 4^ 4 1 % 4 2 4^1 *8 *fl4 «l*4 £44 4^4 5U4/ 

^el4. 47) £4421 st^ou 4 uv^^ g^oj i-.A)(4iia)2l 7fl^°iaj<»i ^z^ b1^p|h g^sl «l^a] 
«H S 471 4IM a *« 4 ¥44°1 44fe ^4 JislsH<»> 44. 



a4. 4 4*321 471 444^1fe. -V- 12°H 444 44 4°1, 4«^ ^4(5iia) ^^4 4 444(5li)# 4 
fe4. 
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9=4 °] ^eflfe « 4°<i xi i * "J 2 4*i *a hi*^. £44 4-^4 44 

XI 5 «««M 51<H4 4?1 4*14 3421 44 4°1 4sl*l M(5lla)4 ^4€°1 #7l £443 440&44)£ 

SJfEl 7134 SjI <g^5U. £4. -»7l 444 <8^2l ir.^Sl 4»|4 4?1 £442] 44£- : S.4El ^ 434 

4* $-844. 

4*1414 ^4 44 4°1 3^3 £*l(511a)te 4*1 £443 44(444) 3 4>?H '11444 4n 5W 8J— — 
3., W £443 4444H3 °14 444 4*14 4 s StU 4*1 £443 44444 * 444 *x|^ 4 5tf4. 

4<8°1| 6 

£4, 4 443 4?1 <S 444*lfc. £ 13°1| 444 44 4*}7l4 $44 44 M(BUa)JL $-133 * 44 

-Y.(611)4 4fe4. 

4*1 M(6u*)« 4*i £443 4^3.2.3. 444 44 &44 Sui, 471 £443 44444 711444. 

34 4<9°1| 644 #7| £443 44444 43. 343£4 434 IcAl(611a)7> <8>8334£. 4 44-fr °) ^Efl 

«(| X|$34 4a 434 tsi§o] £ I4 «4 ^01 a\§_ ^e) 7j#3£3- * 444(612)7} *J44 4 514. 
£4 ol SEflfe 4 4«8 XI 1 H XI 2 -JM S314 3£4 i44 444 4 514. 
494 7 

34 ^](lla. llla)7> X| 1 31 XI 2 44 $4344. 4 44£ 3 %Efl4 *1)434 2. 154 43. 4 

71 £#4(501)3 44(504)4 44$3 £44(505)1- $44 -t£ 014. 

^fl 7 Sl^«flo]J 5134, #71 £44(505)4 4?1 44(504)3 #44(506) ^ 444 (507) £34 3 ^=8 ^Bl«>I) ^ 
43 «2.a«.sj 44 « 44* ££4 $434. 

4$4 7°n 43-4. 40) #7] £44sl 44££43 33 4434 &3 444, 444 #7| £4444 A4q£JL 
444£343 444 4 514. 

£4. £ 164 4o). 4$4 74 4471)3 44*8 £44(505a)4 $43. 4 514, 

XI 1 VI XI 2 44 $e)14 XI 144 XI 74^2; ■a-g^H 4X14t« €^4 44 4<»l. 4 4«82] ^- 444^1 

^ £44 4<3<>1) l £fe 2 <>142) £fe £444 ^^4j1 *)°l£ #7l M £fe £442) 4"3°1 44^£S4 
el ^=8 4^1- 4£4 ^^s|fe •S* Q±. £?i£S 4S!. a* 44 °J4€ 44 £44^11<>l| 44*1^ <a^s|£4 4 
444^"11 A 121 »14 444 4*144. 

o) »a4*H 5l°i A 1. M4 £44fe «4^£.a 4 444a 4444. 



4 4* «l 4H4. 47l»l|Ai 4 $4 a)* 2-.ti4 44fe 4, 44 7l4$ £b £fe 44£S ^.4^ 4^ 4 44 
« ^efla 4#o)^ -t 514. °)7l4 m$ £fe 44^ 44 44 #7l 4te ^ 440^*1 4^£-?- °fl^4 
0} ^^a} ^^.Lfloll 4°1*1*1 4-£- ^(=8^)4 47| X|^€ 44.21 ^1-4 ^44fe Xla?!?.!-^ 2)sfl g^a« ^ 
4 ¥44 <a^44. 47) 471 £4421 <H4?14 0 ll 514 4 51^. #7l <a4^2l ^14 £fe al^oj #4 
x 514. 47] 4714 *84£ 7]4 S 44 ?144 4°1. 4 7fl2i 4^421^44 #44fc 4«94fe X|^4K 
#31 Bfldi^ 4444 sl«fl -11^451 f- fl4ft«H *W ^^^<H^lfe 444 4^«4. 
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£ w <a #44*ifc, 4#$ 44 ^o], «aA^o) C | £.*w% mms.k 444 w$ 4 skh^ Tt&n 
s.m*\ $m m 44 -a<«M*i«i t 1 ^^ * xi4. °i 4 44?si ^t- *;>h*u c|#^ 

*842l <rt Wflfl 44 iL4 444t1| <HM*I» *thl* 444*lfe 3W 7>444. ^34, 4$ -? 
24 44«l| *U, ^ 34 a 41H 44 *H4s|fc 44sl H44 $344 4al 4^44. a 



WHM 44 44 JLt^HJ- S44M4 42 2*14 JLB|«M Wife 944 -a^«Ms ?w 44444. 

£ 444 944 434b jM 4447| «SS4|, * 44*4 tA) Kfe i4f^«l ««Ul 44<H 4 3i44fc 
^33] *]|44s] *94(*II4 91 7fl4 47 r 4) 95 AS aa«M ii^slfe 4444. 

44. 4 ^^<>fl 47fls|fe 4 «WH SU^H-H 4 iL£4| 4t))s)4 4444 *I1|L44 444 44. 

(£44) 



4 4^4 £.444 4HU ^4(acryHc resin). #e|44HWS ^4 (polycarbonate resin), 44^! 444^4 ^ 
4 (amorphous polyolefln resin) 53 44^4 ^ (polystyrene resin) 44 44 jL*44 3! $.g-o. 3. 4*r 
* Ir^t-sL 44444 3444444. ^7) £444 tff^l $14 4444 4& §344 444. 44 £ 
##4 £SH ^44fe £4 afe .2.4*4 *§Efl £4 £fe .$.4*4 t4 4^44 ^q^ofl nrtq- ^ 

44 "fl^ofl. 444 £444 4fe 4444 444 <r 814. 



(LED 44) 

4 4«34 LED 44°fl 444. 44 SEfe n 444 LED 34 4*3 *r 44. S4. LED $<fl 4*11 44€ 44 43 
£44°1| "844^4 444. 7|-444 444 7|-44 LED 34 LED 443 7H44 ^ 7}^-^ 

^•l- 2f-4-7lja ^€ ^4 p) j^-^-o] 7H#-£- s|«| ^as-^ei #3Hr 4^°! 4# ^* 

£^*M)oi| <844£^ m. 

^ ^-^oll 4^<S. LED i44 ^^l-^l" £fM 4 0 <r«: -S^HM f «4. 

°]Sr, «l 11*4**1*1 H 4°lH£ 7 r ^- ^o] ol^-slJi ^A7> fe* LED^ll «Sr» «t 

^•o) LED ^4 -fit (cerium) AS. 0 ]Hf--^o)^_7m]S(yttrlum-alumlnum-garnet) « W« 

(LED 3) 

4°<f$ t^l-S GaN U InGaN 4 ^<>l. 34£-*l 4^#S >a§<H^ *Sy<(«<M :In ,G aj Al k N. 

714. 0i|,0ij,0sk, l+j-t-k = 1)7V 471 LED 3* $)*B a>*^ SU4. 



44 LED M0CVDH4 Sl^l 7m^<>ll **»AS4 InGaN £fe GaN 4 44#°1) Si 

«l| %^«4. 471 #51S1|& MIS PI^^ afe PN^* S.J2. ^^(homojunctlon) -r-2. 44 3. ^l^(het 
erojunctlon) olf' sflE^S ^U(double heterojunction) -"r-a'B 'r 5H4. 4?1 ^4?ll •SVS.^|#-ft iieli^ 4 

ttir 9J ^^-l- -id^t 0 !! 21*11 4°<*4 t4 44-I- 41 4| vm°13 5U4. ff-'S. S>£^1 #4*-fV 44 Jl47> 
44AS 4^ 44 -f €• (multiple quantum well) ^2 Hfe- 44 ^.ft 4te4. 
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£ 4lH 4^3. -»7| LED 1-8 44 444 4E*I| 4444 »a 44°1| 4>3« H4(ceri.in) °-SL 443 <>1 
E#- 4^*14 H <84*0f- ft-fraUS- 444te 4£*ll# .X44fc 44344. 

(94*8) 

£ ?! 444*H4 a^ ^ fli* ^^*0 4«4fe ?M4 S3 3S144.9.SL °]7jS|«>) 444fe 4 <S4 

*l| (Photolumlnescent fluorescent substance) °1 4. n 1 ^]^^ 4 41 E $4*1) «U-3;ir 3^ 44°l 71^4 ^470 & 
Sail LED=IH s|«| 443 44 2L44 £44°1) 3*A *)444 444 «v Xlfe ^#(certun)AS 443 °lK#-4 

4>fl«= *84*II4 ^144. Mg s Ll 8 Sb 6 0 l3 : Mn. Mg 2 Tl0 4 : Mn 5l cfeUt* SEfe 47) 4*44 £4* 
a 44<H4 44<>1 <r 5U4. 

°W4. 4?) 4)4(cerlun)-!>sL «>]B#-t-f-u]^ 7H1H A444 3 443$ 94*f|£. 4 "84*1 444 4 

4. 

4 4«3°1| SIM4. #71 " ^#(ceriun)J2.S ^44 °1H4-44»14 7HIH 94*0" fe °)E4 ^4^1 44 S*r 4 
Lu, Sc. La. Gd K Sm£-i« af «S^El qojs. H[i\3\ «i£ *)«314. W-n|fe- 4421 5E 

fe Ga in afe #4s *14s)fe 9 4*11 1- £44E4 &8: shs 4434. 

44 4$)E<84*Hr. «i4*l (Y 2 Gd]., ) 3 A1 5 0 12 :Ce (<H7|*l ( 0<zil) Hfe (Rel-a sm. )3 R e501 2 :c (°i 
?H. 0 *a < 1. Refe Y. Gd, La g Sc 44| 433 44°U. Re'fe Al. Ga ?! In 4«fl 443 44 

<>14).°.£.243 $f^H4. 

(4*H l) 

* *n i 44«i4 4 444*ife 4 2 -aw $ew <a-8-« e $ A>^tv -aA]efloicj.. # 7 | £ ^ 

43 ^lasfe- #e)4JiHH sf a^ji, £44 $^.g. # 7 i £.442) fcgai 2 ^>3(4<a)^§HI <g 
^3 27js) q^os. 4 2f ^3 iqe)-o|= ^e))s| gjflsj £*l(uia)2l 2 4Hfi 9-3 7}*$ 3°I4. E4. 4?l ^ 
$-8- £443 *l 2 ^<3i ^-a^-i- Wl-7|7l £.^(tafl)( , aJi'8) 7^o| ^aisih^ »14«4. 

^7] 280t*E^lAi ^el?>£mio|H^ A ).^ og-ej-g. ioooKgf/cm 2 ne] ji ff-^ loots 4$ 

4# ^%€4. ^^«r 455-. ^4^1?!^ «.5LJjMH s#^4. °) ^^.s 4#<H^1 

^l«4. E^*. ^S7> ^^)S)^1 8J^. £^S) ^^ife uj-^o] 7>t«:^4S- *E*|S D i#ol*! 27fl^ L E 

D ^-1: £te LED ^€-g- »««1«4. 44 ?H ■Sl-'H^ ^ ^44^1^ led 3t-°fl ^4 ^?r4 iiE^ 4tf. 
4*1 E4*2) ^AS-f-el "{jAj-^ji »| i ^^<»i|>«i2l ^42] ^1*44. 47H-H 44 4£ W 

^44*lfe ^^4 48- °)4 ^4€ ^^4^1 4^^^ ^ 514. 

(^ai^ 2 ) 

5-4*8- *J 1 ^.Aloll^ Qo] 2 ^fle^ 7].^^ -^.g. ol^-gj-oj o)-a^ «!:#o]^4. sfr 7 \ 5:^ 

«^ 'i^'fl'M £• I60II 44-dI 44 4°1 37$S\ i^-^-7>, Aj^ ^ 5 o"C. a}# noOKgf/cm 2 . 

-8H sot, <^4 a]4* 4 30^3. 4tt s^iJ5.s, -l^44. All 2 4aHjjj e t44^1& 47) 

A 1 41AM4 u l*4?l] ^#<H?!4. led ^ U ^S-4^. 4H°<4 44 48- <3 ^44^1 
fe. H44 44*.S 44^1fe °14 44^- 44MH &<>] 44 ?]E4 ^a>^4.ue^ 4 2 ^.aHaJ <d 444^1fe 
q 0]% ^aj-sj ^ 44-fi4. 

(^^0)13) 
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250t. ^"a-Sl-fr HOOKgr/cm 2 . €-5= 80^. 414 A|ftg- 4 30££ 4te £#±3., S. 9°J «+4 
ft 44 4°) £#fts) ft^olH, ftflft- ii*l7f Eftftsj 4ftoflAl *^s|h £ftft& <8-97l*t> §3.2.3. Aj.^ 

44 2J4 jg. ft#<>lft4. A|) 3 *jAHsj ft ft#4*lfe Aj 7 | fttfft j^g. A|| 1 1^44 »| 

£44 ftf-°lft4. o)aJ. §o) ^c^^j ^) 3 4*144 ft ^eiA), LED *H &? r §t <3 ft^H <|}Jf 

4 ttSLS. *44te 01-* ft*J-g- 44^)4 ftU, Jgftftol ^AjS]a7| nflS-oq # <QA} ftftO ^Bj?J ijLftSj 

en *H 4) 

Aj% 250t, a}# ftej-g; HOOKgf/cm 2 , »fl 80t, *34 Alft£ ej= 3 0iS 4fe ift-2.il, 5L#ft3) ft 

ft«IH £ 104 44M! 44 44. 44 leds^-e) ft el ^<H^*0 44 ft44£# *34A|ft q^s] js\^v]f_ ± 

4# 4fe £4ft°| xq 1 §<>1 242} AflE£ ^AJ^ ^ Jlfe §%iLS A}.^ ^ftoQ oj^| o> H ^ ft 

#444. 4 4 -^aHs] ft ftftft*lfe AJ-7J ft#ft aft^. j| * 1 <SAlM|S|. 4*44 ft#4ft4. LED 3 

4 #fr# "S^ft. 4 4 ^444 ft oj^j. ^ftAS. 444fe o]>tf i+^sfl^l 8W 4£# $4 

A|ft4. 4 1 ^A]o||oIlA^4 C] ft£ ^A} a^fi] B| #<|lft "3 44°) <&P\£ * ft4. 

(^Alofl 5) 

44 S.44* >I| 1 ^AHfif £o) 27|)SJ 4|Bft <§A^ ^ flfe ^AS. A># 4ftfto]| oj-iisj ft#»1ft 

4. 41"l-ft AJ7] £^ft2j ftftaflAl £ 130]) v^ifl 67 ])2J #7|f. JE^o] ^7^ ^jtg £5^ 300t A J. 

# ft^* 1500Kgf/cm 2 . -^^ -S-ff. I20t. A]ft^. ^ 2:ftA£. ft§<Hft4. ^ 5 -*JaHs) ft ft 
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